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ABSTRACT 

PURPOSE: To obtain a crystallizabillty silicon film with an improved 
crystallizability by retaining a compound containing a catalyst element 
single substance or a catalyst element for promoting the crystallizability 
of amorphous silicon film in contact with the amorphous silicon film, 
performing heating treatment at a relatively low temperature, and further 
performing annealing at a higher temperature than the crystallization 
temperature. 



CONSTITUTION: By applying nickel liquid solution for several times, a layer 
containing nickel is formed on the surface of amorphous silicon film. In 
this case, the nickel in this layer is dispersed into amorphous silicon 



film in the later heating process and operates as a catalyst for promoting 
crystallizability. Then, heating treatment is performed in a heating oven, 
thus obtaining a silicon film 12 with crystallinity formed on the substrate 
11. Then, annealing is performed in nitrogen to enhance the crystallinity 
inside a crystal particle. 
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T L P C V DTfiKM bfc^SK^^^ffl t,»-5 Ci:t>m^ 

XhJ:^K 

[0 0 5 4] -tbT 1 0 p pni©r:>;/-ir;pS:-^:^L.fci^ 

Ykii^MssioK^e, 5 5o*c, 4fi^m<Dmm\zi:^ 

[0 0 5 5] ^<Dm. 8 0 ox:x^m<^x2mm<D7— 
iz, m^itLtzmmm^y^^-->-^i^x. mik(Dmi^ 

1 0 4 S-JKBg-T'S. 1 0 4 «T F TWffittg 
S:«fiK-r-5. -?-L.T. JP^ 200~1500A, CCIT 
« 1 0 0 0 A<Dmit^m 1 0 5 SrJg^f :i<0^{k^ 

Kilfe&l^iLT«Sfi|-r-5. (0 3 (A) ) 50 
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[0 0 5 6] c:(^>t^ffi-emmjp*T©iraf^ias. fe-st^ 

UK r FX^^^i/V— U — if— (iSfi2 4 8 nm. 

iti2 0 n s e c) $)Stifi-enil^^7ic^^$Ra|j-r^ 

d tT-. -> U >f§ttS®i^ 1 0 4 tiEfk^^K 1 0 5 

RTA (.^\^y hD—-7)U7--JV) 

tztb. »«»ia«*N0:tf^X«l>c{t.^C£tTtLfj:35tf, - 

^miiWtitmmmi:o:>!^mizi3»^^^m&:^ 

[0 0 5 7} JS$2 0 0 0 A~l fim(Di^>^ 

-x>i'L, irW h«ffil 0 6 *}^^-r-5. ^trfi^^ 

^&Jttf, *Wtt^Trl^rB^»«fLTi^7$i±-i). **SS 
0iJT«^m8S4^t^T'«. 2-5 V/^j- 

CCOiplcLT, P$ 1 5 0 0~3 5 0 

0 A, 2 0 0 0 A(ommmim 109 srjg^-r 

(03 (B) ) 

[0 0 5 83 ^CD^. 'f :t> K-tf>i^fe (^^X-^H 
mz. -rW h«agSSrV7.^iL.TaBS-&«lfc^i|S6#J 

> (PH, ) ^m^^fz. K-xa«. i~4xio''c 

[0 0 5 9] $e.fC, 03 (C) fCS^f J:5{CK r FX 
4^->-7— +f— (jS:g2 4 8 nm. /i;i'Xili2 () n s 

ec) t:m^vx, ±m^mmmm(r>mA\z^'Dxm^ 

SgKttl 5 0~4 0 OmJ/cm' ,<!f*L< 
fi200~250mJ/'cin' Tab-S. ;i5LT, 

(JS) M^l 0 8, 1 0 9Sr}^fig-r-5. Cin'&<0 
^J®®->-hffi^«2 0 0~8 0 0 Q/DT-*-pfc. 
[0 0 6 0] _hSlgfC*5t,iT. U— tf— 7tS:fflt,iSf^ 

>'ji^>ySrMfflLT@^Fp^JC 1 0 0 0~ 1 2 0 

o"c (^sgtx^'-wM^) ST±#$-e-, a^sf^iof^ 

;i/:RTP, 5tr-;/ h • -9— • yD-tXtt)l,i'5) 
^ <D </ i *5 »0 ^ W — tf — 3t i 1^ I? «i * ffl ^ T t) i t i , 
[0 0 6 1] ^O^. ^®tCgFB^«feigt#i 1 1 OiLT, 
TEOS^EM^sftLT. c:ni:ffi3gi:C?:/^X^CVD 
?4. t)L<«:tV^><i:<?DMffiCVDft*.5Vi«^JECV 
DffiJ;iJ;oTKfbS3gK*JP^? 3 0 0 0 A}gfi£-r-5. » 
«ia^«2 5 0 ~4 5 CC. 3 5 0'Cif-S. 

«W»-W^-r^. (0 3 (D) ) 
[0 0 6 21 ^LT. gfBl*e®i^l 1 0$x«y?>^yL 
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T. SI (E) (C^r.t'^tCTFTCOy — 7./HU-1'> 
>cDiH^l 12,11 S^JgfiEf^. tie*, -f^X-^^ 

^ nx b $ •S il ^: *5*-3&^ o it . 

[0 0 6 3] L-*^L. *Slifi0iJ©J;^IC 1 0 p pmWig 

T3 0 0~4 0 CC-^O. 1 ~2^PBlT:r-;ULT. ffi 

^etbT^fiE-r-So C1<DTFT«, y-7,/KU'r> 
Si^l 0 8/10 9 <h5^-\'^;i'}gfiK®i® 1 1 4S:WLT 

[0 0 6 4] **SSCSiOSI^^^fflLfc^^. StS^ff 
(C#ffi-r-5:::-y^r;K0igS«, 3xi0"cm-*g^, 20 
3&St,i«, ^n£<,T©. ixi0"cm'~3xi0" 
cm 'TibS.t^Ae.n'S). *llig«iiJTf^®$n;fcTF 
T«. ^l!)**iN5^-\'^;i'T2 0 0 cm' /V s J!J^±® 

6 5 O'CiJATOl^MatCjxSiSa^tlS 30 
©i^Sr?iJfflL/cig-&ICtt, N^^-V'yjP^T 1 5 0 cmV 

[0 0 6 5] ^^mm\Z^^^X\i.^>i')Vtr-i hSrffll'^ 

»«WiK*-{CJ;5TXi^^to-B-OBg6*i^i;Sfc«6. » 40 

[0 0 6 6] (*iS«3|4] **ffi0iJ{C*5l/iT«. SIJfiM 
2Jr^-rJ:'5tCX-;/^r;PSrgJ?Wir®AL, -^-COgB^J-^^ 

[0 0 6 7] 0 4JC:^SISgCS|(Df^S!Xg^*-r. ST. 50 



WmW-T - 2 3 1 10 0 
16 

5^»is2 0 i^ifcj^L, TEostmrn^m^iixt 

UT:^7X-7CVDfef'J;oTJS$ 2 0 0 0 AroK-fb^ 
^©Tflfi)K2 0 2*}^fiK-rs, 7&:*5, f^SS^OPu^Sdt^ 

XTCVDftl^ioT, il^ 500~1500A. 
1 0 0 0 AcoMtt ( I ^) ©#a»a*1^2 0 3*fi£ 

sg-rs. i*:tcaigg6<)tcp$ 5 0 o~2 0 o oa, m?i\t 

1 0 0 0 A0K-fba*W2 0 5 ^£r:/5X-7CVDffitCd; 
-pTBKIK-rSo •?-LT,^^b3SmK2 0 5Sig*?W{CX 
•yf">i^LT, #^SMa^CC»SttlLfc®i^2 0 6t:m^ 

[0 0 6 8] ^*:fc, lliS«aj2{c^Lfc;&te{rj;0ifea'fb 

x-y^-JKDjgg^lS 1 OOP pmXS-5. -e-^ftS, piffl;Jc 
[0 0 6 9] r:<D^. Mmf?H^T-C 5 0 p — 6 2 0 

ii5gM2 0 3*iga<b-rs. iga<b«, x-y-jrji/t 
:^s^K*iSMbfc®*t2 0 6 ^m^,^tL.x. ^mx^ 
^n^^oizmmzMi'XW-nfSi:^{^\zmff-r^, m\z 

*5ViT«®iS2 0 4\:Si—yir)Ui!)mmmx^iXX^^<t 

f. :i(D2 0 3x^^n^m-:^f^^<D^m\t. 2 S u-m 
mmx$>^, ^rz^<Df^^^&:^\^\tism <i 1 1> 
-:^\^x$,^z.ti)mm^tix^^^, (04 (A) ) 
[0 0 7 0] ±MmMmizji^^^^itT.m<Dmz. wt 

It 1 0 5 0*0X6 0iJ-ag?CD;SMf^7X-;US:®f^il3T? 

*5c;^tv>, iKStt$r^±$i±-&, c<Dj:m\z^i^x. ^ 

^ii.<D\^±tmmz 1 0 0 0 Ams-commtmam^^ 

<&y-f H*feig:K<hLX^fflL.X'bSti. *3^ffit5iJXttf& 

[0 0 7 1] -Aiz. mmitm'Srf^^r^. -^lx. 

)K2 0 4Srh*7-f X>;/5^>^bX. ^««fS14@m^2 
0 8 <£r}^^-r-S). C<D|S, 04 (A) X2 0 6X^^tl 

tzmmt. -^y^)Viimmmx^ntimmx$>io, -y 
ir)if>mmmzwiE-r^mmx$>i>, ^tc. ^^^a<d 
t) , ^« 0 X >y ^)V'iimmmizw&-r^ zLiiHim 
m^tix^^^, cne>®®i^xtt, -?-o+PB^oD®*g{3it 
mi.x--yirji<Dmmi)^^^^^ti)mmhxf^^^, vtz 

*ioX. **SS«BJlC*30iX«, fiH4g2 0 8J'*5t>X, 

mti(ht^\,^^o\zmm^m.^vtz, 

[0 0 7 2] ^E-ro^, TEOS^ffltifeL PC VDJCJ: 
oX, S«Sr8 0 O-C-S 5 OTCJClHll^Lfct^SiXiSia 

cvDgE{bK*j^BK-r-2.. c:n*«yw hjg§tKt Lxf^ 

fflt-l>^{b]tmffi2 0 9 t^iS. C©iE<ba^K20 9 
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WjP^t* 1 0 0 0 A<i:-r-5. m4 (B) ) 
#i^S^^M^£L PC VDtelCiO 1 0 0 0 A~4 0 0 
1 0 ^m&t^. <MA (C) ) 

[0 0 7 3] ■i^yv-\f:>^m c/^Xvh- 

tr>yfetfc1-5) (-J:oT. (y-X/K 

u-i>. ^^^)i'=s:m^-r-^) \z'f-i hm.m2 1 o^t 

:^7.y><y (PH, ) llPji«ffSr6 0~9 0 k 

V, fiflJx^S 0 k VifS. >C«« 1 X 1 0"~8 
X10"cm-', «BJ^ti. 4 X 1 0" cm" i-r-S. Z. 

(Dm^. ]^m<n^m.<^^WL2 i 2^:2 i ssrjeBj-rsci 

[0 0 7 4] ^E-©^, ^*#H^'4'T-6 0 0*C, 12^ 
{bXgW^fC. 'iJ^fCJS:i;T*^f?H^4'T4 0 0"C. 

1 ^rai^sas-r -5 i: «^rb*p&^« <&iST ^ s 

^SSlTSbofc. ^t^T, 6 0 0 0 A CD^E-fbSlgK 2 20 

1 4<&erBlije»;fet<i:LTy5X-7CVDj*(Cj;oT}gfig 

HM2 1 s^jgBKL. s®^¥a<k-r^. 

[0 0 7 5] ^LT, »rBl«e»i^2 14, 2 1 5fC3> 
>i:T;U5n'>AO#g)^(Cj;oTTFTCD«® • SB^ 

2 17. 218 ^^{c. 1 n.m(Dy)f.mmm 

aTSSOr. 3 0:a-WTzi— ;i'=£r*3C/cCV^, TFTS- 

4 (F) ) 30 

SOT. 7^5^'<-yvhiJ-:/i7XSOSeSS*Se<^H 
^'f A'-iaiKtC*iJffl-r-5 t7)^T€--5. 
[0 0 7 6] C*iS«SJ 5 ] 0 5 (C:*:*ifi«a|rof^®lS© 
»fffi0€:5^f. S-r. 53SS«5 0 l±{CX/t-;/iJ"J > 
i?'fetCioTP$ 2 0 0 0A<O®!<bS^«TS6]^5 0 2 
r^'^XvCVDffiS^cttL PCVD 
ffitCJ:oT, S$ 500~1500A, tB|^«l 0 0 0 
A©*tt (I^) O^SWSPgK^fiEMTSo -eUT, 

LTigS{t:^-e:-5. ^LT. ai^KS: 1 0~ 1 0 0 0 m 
m^(r>iz^^\ZX.y=fyif\^X. m^CO^mm (TFT 
©eeg) 5 0 3^}gf«fS. (^5 (A) ) 
[0 0 7 7] -^-W^. 8b0~1100'C, 

1 0 0 ox:<r)mm^mm.'¥X2mmmm.T--)vt:mf 

t', f^gE{bK*^e/j:-&^r- h«5^5 0 4^^^ 5 0 0 

~ 1 5 0 0 A. ^ijAti 1 0 0 0 Arap^trjgfig-r-s. a 50 
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a*lK0 2f&-eS.S(DT, 1 0 0 0 AOiP^roa^lKSr 

SEfkLT. 1 0 0 0 A(Dm\i^Mm^%tzm'^\z 

tt, S^fc^^KOIP^t*5 0 0 Ail,ipClifC?ic-5, 

[0 0 7 8] mmit\z^^Tm.i\:mmm:S o 4^m^v 
rc<D%. —mit-^m^m^ (i^ee. 100%). e 

0 0*0^2 ^FBl7-—;|/-rs. (05 (B) ) 
m^m^^X. ^JECVDffifCtoT. JP$3 0 0 0~8 
0 0 OA, 0iJ^«6 0 0 0 AW^iSS^^ (0. 0 1 — 
0. 2%(Di^^^tS) ^fi£)K-r-5o ^LT, ami^SrX 

[0 0 7 9] H-tf>^^:tfX<i:LT, 7^X7^ > (P 
H, ) i&fflti, SniSftJE^ 6 0~9 0 k V, 0iJA}i8 0 
kVif-S. F — XStt 1 X 1 0"~8 X 1 0" c 
m"', 5 X 1 0" cm ' t-r-S. ^(Di^M. N 

MO:i^*Ei!^M« 5 0 6 <?! 5 0 7 *tJgfiK$nS. -€-<D^, 

^sg-t^e 0 or-ei 2mmm:T=.-)mm^mvx. ^ 

St{C*^TfeS:t,i, (0 5 (C) ) 

[0 0 8 0] l^«|{c;i«^»e!fe©ffil4{t:xs«, 
jff#i1^7t(CJ:-5 5>:/T:r— ;U(C<J;-5;&fe-efcJ;Vn iff 

^■r<. 1 0 0 0'CeA±o|aiT--JHc:t)EE»-r-5SI)* 
X»«-vtt®JR^n{::<U m^^%\%^=7 7.^mz^ 

iR^tlS*^, nl«-jfi#^1.7t (iKSO. 5~4/im) « 

m^*^mmi:u^j:mizi5\,^x\-tmmu:&^x$)^^^^ 

[0 0 8 1] ^UT. 6 0 0 0 A<73ffi!fta3ilM5 0 
8 SrP ra«eSi!fe UT y 7 X-^ C V D ffi t J: o TJI^^-r 

^<l:5^^>i:7;US:n>>A©#5-Sa(cJ;-:3TTF 
T©«@ • iBi^.5 0 9, 5 1 0SrJg^-rS. S^IC, 1 
mffiO*5^^H^-C3 5 Ot:, 3 0^i-<OT:r— JU^iJCl 
TFT$r^fiET-g). (0 5 (D) ) 
[0 0 8 2] JL^t-*-r:&S-C#e.^lfeTFT<DgHljS 
t±110~150cm' /Vs, Sffi«0. 2~0. 5 
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f^iSbfci;!^. »i6««9 0~ 1 2 0 cm' /Vs. 
SM«0. 4~0. 6V/mX'&K), ii»©PVDS-«f= 
C V D J: o T y -f h iie»M ^rJ^fig L {Cit t!^ b 

ft, 

[0 0 8 3] mmm e ] *sissfisjT«, 0 e tc^-rsp 

< lftCD:<f77.»«±{Cx-i'Xyw-*^e.. CPU, ;< . 
[0 0 8 4] 0 6lC:fet5T. Xtlt^-ht\t, 

mcm^^ttji^^otz-r^'hox'^^o 

[0 0 8 5] CPUt;<^:U— «a#COZI>tfi— ;5'C0 
^ U— S:RAMi:bT!toTt/i-5. Sfc, Bilfe1t^fCjt> 

i*^T$*. 30 

[0 0 8 6] i'^mm 7 ) *siss«sii&@ 7 ~@ 1 i^m 

ViTlftl«-r-5. 0 7«2|c*iS«SJTTFT^f^m-r 
^ffi^Sr^To 5^««7 0 1 $;7 0 'CiiK'fk**7K<h 
7>=E-T©ji^^a? (j§*7>^:::i7) t'.koT«c# 
UfcWfe, 7./'?'y:$'te{Cj;-3Ti¥^f 2 0 0 0 A(J)S5{I:S 
^K7 0 2 <&«fllbfco ^^.IC, y^XTCVDfefCj; 
oTJl$ 5 0 0 A©#SSa?gKS-«?gtfc. figW^W 
6 ortL-fc. 

[0 0 8 7] -?-LT. 7 0'CCOjg*7>^::z7^ 

>ytetC.toT^^SLfc. ifK--v':r;KO}g«ttl 0 p 

St-?-©^©. 5 sot:. 2^FBl(OjeS^tS-@W<i:-r-2) 
SttS^K 7 0 3 

[0 0 8 8] ^h>\z. mmm^mo:)mt^mm^mmii so 
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^c. (0 7 (A) ) 

^LT. 5 5 0'CT-mra<7)fSiK{k**3C7icoTa^K 

(N^-\'^;i/TFTffl) . 7 0 5 (P^V^;l/TFT 
ffi) ^J^^Lfc. (0 7 (B) ) 

[0 0 8 9] 'A\z. ^^>]^-\^>ifmizj^-z>x, 
^zsmm^miRmzm^miz&xL.. n^-^-^^justf 

TCDV — X 7 0 6, KW"f>7 0 7, P-5"-\' :^^;i'^T F 
T(DV-X7 0 8. KU-f >7 0 9$;Jgfi£Lfe. j^WH 
-X:»« 5 X 1 0" c m"' , JniiSBEli 1 0 k Vv fflBsg 
©K-X»ttl X 1 0" cm"', JrajS«JE«l 0 kVi 
bfc, ^UT. g^-fb^^OS^K^K^^bfeo (0 7 
(C) ) 

[0 0 9 0] nzf, 5 5 cc-c mFBl©f^BE{t:«:*5c:;^c 
r^x^ikmmis.(Dmm\zm^^mitmmm^mB&.vfz^. 

TEOS^-ffll/i^y^X-TCVDfetCtoT. JP$ 1 2 

0 0 A«S{ta5gBS7 1 0*«i@Lfc. ^LT. 800 

"C, 3 0^J-©f^7n-;i.«as=&i3c;^t-pfc, ciogK, * 
IIJSfi«Ji?«2iS!gcof^7--;PMS5*3;i;ij£o;rc, TTji 

[0 0 9 1] :kiz. XA-y^}£{Cj;oTJ¥;^ 4 0 0 OA 
(^T;U5r.'i7A|^$:«iabfc. 7;i'5zi'!7A{cttO. 1 
8S«%(DX*>>"i7A (Sc) S:-g-#i±Ld6fc. -e-L 

1 (N9^^:^^;i'TFTffl) .712 (.P^r^JVTFT 
m) SrJ^BgLfc. :i<DBR. y-f hS^tV — X/K^■1• 
ty'f hm@<J:®fBicDiE(ii^&x [Atm] . y— xty-r 

hmmi:<Dr^<Dmmt:y [«m] tb. x = + 4, + 
2. +1, 0. -2. y = +4, +2. +1. 0. -2 

s !fe -ts T t i ^ «fi8 1 s*-r ^ . 

[0 0 9 2] •^<E>\Z, m^wt<D7y=E-7mm (pH = 

6. 9~7. 1) xmmmt^^:itj.v:iii\z^c, y 

'f h«SS®lCjPSf?j2 0 0 0 A^^g^jb!^ (K<kT 
J1/=X^7A) S)K7 1 3. 7 1 4^Jg^Lfc„ ^ffig^^b 
fC-:3(/>T(*. #K¥5 - 2 6 7 6 6 7 fCtai^^nTti'S) 

^SBE^big©^. y-f hjsit^^^mv 

tc, (0 7 (D) ) 

[0 0 9 3] -e-LT. Mraifegtife7 1 5Sr:^^X-7CV 
DtelCj;oT*«bfc. gFB^*6Mt!^H»^ 5 0 0 A©^ 

{\:mnm iTmm) s o o o Aros^t^^iK 
{±.mm) (nimmntiivtz, B£K^©«fissfi3 s 
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M?Lb, 5 0 0 AcD^i^ymtm^ 8 0 0 0 A<DT 

JUS.— 'y Am i2%<Dmm^^m-r^) <D2mmm(o^ 

[0 0 9 4] ^SK^ K^'f X-y5^>^LT. 

N^V^JUSTFTWV— X«g7 1 6. KU'f>m@ 
7 17, P^+-^;UMTFTOV— X«S7 1 8, K U- 
'r>mffi7 1 9?&}gfigLfc. S^lt. TK^HH^f'fe^i 
T3 5 0"C, im?^<Dm7-—)l!lBM^iSZ.f£r}t:i,Kk 
±tCi-:3TTFT^Jgfi£Lfco (0 7 (E) ) 

^1-SBJ;07K^J- • ^Kj'f :t>^/eititA-r-&C<h^ 10 

[0 0 9 5] ^^mm-c\t, ^mm s ~ 5 1 «s/<£ 0 . 

«8 0 0"C) <Dm7——)Vmmt:tiZ.fiO. COIgT 

[0 0 9 6] ^^mmT\t. ±IBC3|^Tr:-;U5as©IS 

(CMLTfi. iSi^ATtiO. 16~0. 2 3 V/ffi-trfe 
ofcOIC, KipfBTliO. 14~0. IDV/WTa&o 

[0 0 9 7] -y'f hmffi/^y— ;^/F U'f >0:*-:7-tr-;/ 
hSiTFTi|#ttroP«*®8~|gi 1 tC^-r. 08« 30 

©Itto^rScft-rS) . 0 1 0««!JW(Db^tiM«ffi, 0 
1 1 «*aW»:t7S§S^5^L, (ri-rtlfc (A) «P^V 
:^iJl/^TFT. (B) tiN^^r^Jl/MTFT^^-r. 

[0 0 9 8] m^m^^mmommm m9) (chut 

«l^3ii«^«ifi7!)ii 0*«|(D^^{r-^t,iTtS#^;^c 
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gi 1) 



fcc:t*^5i-*^'5. (0 8~| 
[0 0 9 9] 

m 1 ] sjs^jwxg^^-r 

*jfscajrof^isx@*s^-r. 

3IJfi0iJ<^f^»!X@*^-r. 
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0 1 7Vt-C»9IUft^ftOSA« 
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